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PROBLEM TO BE SOLVED: To prevent wear of 
a screw device and improve its durability by 
preventing a leak of lubricant from the screw 
device, and also to prevent the surroundings 
from being polluted by lubricant. 
SOLUTION: This screw device has a screw 
shaft provided with a screw channel formed on 
a surface, a nut provided with a rolling member 
passing channel facing a screw channel formed 
on an inner face, a rolling member rolling in a 
rolling member passage formed by the screw 
channel and the rolling member passing channel, 
a return tube whose both ends are connected 
with the rolling member passing channel, whose 
at least a part is attached to the nut so as to 
be exposed on a surface of the nut, and in 

which the rolling member rolls in the inside, and a seal material covering at least 
a part of a boundary of the return tube and the surface of the nut. 
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* NOTICES * 
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damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] (a) A **** shaft equipped with the thread groove formed in the front 
face, and a nut equipped with the rolling member passage slot which meets said 
thread groove formed in the (b) inside, (c) While the (d) both ends are connected 
with the rolling member rolling on the inside of the rolling member path formed of 
said thread groove and a rolling member passage slot in said rolling member 
passage slot The return tube with which it is attached in this nut so that at least 
a part may be exposed to the front face of said nut, and said rolling member rolls 
the interior, (e) **** equipment for making machines characterized by having a 
wrap sealant for a part of boundary [ at least ] of this return tube and the front 
face of said nut. 

[Claim 2] Said screw-thread shaft or nut is **** equipment [ equipped with the 
lubricant supply way as for which an end carries out opening to the part which the 
front face of said screw-thread shaft and the inside of a nut meet ] for making 
machines according to claim 1 . 

[Claim 3] Said sealant is **** equipment for making machines given [ said whole 
return tube ] in wrap claim 1 or 2. 

[Claim 4] Said nut is equipped with a flat part, said return tube is attached in said 
flat part by the clamp member, and said sealant is said flat part, a return tube, and 
**** equipment for making machines given [ a clamp member ] in any 1 term of 
wrap claims 1-3. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the **** equipment for making 

machines. 

[0002] 

[Description of the Prior Art] It is heated in a heating cylinder, and the resin which 
carried out melting is injected with high pressure, and he fills up cavity space of 
metal mold equipment (****), and is trying to fabricate mold goods by cooling 
resin and making it solidify in this cavity space in making machines, such as an 
injection molding machine, conventionally. 

[0003] Therefore, said metal mold equipment can perform now the mold closure, 
the mold clamp, and die opening of metal mold equipment by having a toggle 
mechanism for making the fixed platen in which fixed metal mold was attached, 
the movable platen in which the movable die was attached, and this movable 
platen move, operating this toggle mechanism, and making said movable platen 
move. 

[0004] By the way, a motor is arranged, in order to make a screw move in said 
heating cylinder in the case of an electromotive injection molding machine, and in 
order to operate said toggle mechanism. And rotation generated by this motor is 
changed into rectilinear motion by the combination of a ball-thread shaft and a 
ball-thread nut, i.e., ball-thread-type screw-thread equipment, and is transmitted 
to the crosshead connected with said screw and toggle mechanism. 
[0005] In this case, said screw-thread equipment is comparatively used with a 
heavy load in many cases. Then, with grease equipment, it ****s automatically 
and lubricant is supplied to equipment. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in said conventional screw- 
thread equipment, since the supplied lubricant leaks and comes out from between 
the spare time (plow) of a ball-thread nut, even if a lot of lubricant is supplied, the 
lubrication of the ball-thread section is no longer performed fully. 
[0007] Drawin g 2 is the top view of conventional screw-thread equipment. 
[0008] In drawing, 101 is the flange by which a ball-thread nut and 102 were 
attached in the cylinder part of this ball-thread nut 101, and 103 was attached in 



r) 

this cylinder part 1 02. And the return tube 1 04 for circulating a ball is attached in 
flatness (****) section 102a of said cylinder part 102 by the clamp member 105. 
In addition, 106 is a mounting bolt for attaching said clamp member 105 in the 
cylinder part 102. Moreover, 109 is a ball-thread shaft. 

[0009] In such **** equipment, grease is introduced into the interior of said ball- 
thread nut 101 from the lubricant feed holes 107 formed in the periphery section 
of the ball-thread nut 101. In this case, the grease introduced into the interior of 
this ball-thread nut 101 will begin to leak from the clearance 108 formed in the 
perimeter of the boundary part which is inserting said return tube 104 in the 
cylinder part 102, and will pollute a perimeter. 

[0010] Since the lubrication of the ball-thread nut 101, the ball-thread shaft 109, 
and the ball that is not illustrated is not fully carried out, it will become impossible 
therefore, to be able to wear out, and for backlash to arise and to make said 
screw and toggle mechanism drive smoothly. 

[0011] Moreover, when said ball-thread nut 101 rotates, the grease which began 
to leak also from said clearance 108 will disperse around. Therefore, the grease 
which dispersed will pollute the perimeter of a making machine. 
[0012] Furthermore, said return tube 104 will be closing in, its noise generated 
when balls collide inside will be large, and the environment of the works in which 
the making machine is arranged will get worse. 

[0013] This invention solves said conventional trouble, and it aims at offering the 
**** equipment for making machines with which a perimeter is not polluted to 
lubricant while endurance improves without wearing said screw-thread equipment 
out as lubricant leaks and it does not come out from equipment. 
[0014] 

[Means for Solving the Problem] Therefore, it sets to the **** equipment for 
making machines of this invention. A **** shaft equipped with the thread groove 
formed in the front face, and a nut equipped with the rolling member passage slot 
which meets said thread groove formed In the inside. While both ends are 
connected with the rolling member rolling on the inside of the rolling member path 
formed of said thread groove and a rolling member passage slot in said rolling 
member passage slot It is attached in this nut so that at least a part may be 
exposed to the front face of said nut, and it has a wrap sealant for a part of 
boundary [ at least ] of the return tube with which said rolling member rolls the 
interior, this return tube, and the front face of said nut. 
[001 5] In other **** equipments for making machines of this invention, said 
screw-thread shaft or nut is further equipped with the lubricant supply way as for 
which an end carries out opening to the part which the front face of said screw- 
thread shaft and the inside of a nut meet. 

[001 6] Setting to the **** equipment for making machines of further others of 
this Invention, said sealant is a wrap about said whole return tube further. 
[001 7] In the **** equipment for making machines of further others of this 
invention, said nut is equipped with a flat part, said return tube is further, attached 
in said flat part by the clamp member, and said sealant is a wrap about said flat 
part, a return tube, and a clamp member. 
[0018] 



[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a 
drawing about the gestalt of operation of this invention. In addition, although the 
**** equipment for making machines in this invention is applicable to various 
kinds of making machines, such as extrusion-molding equipment, a laminator, 
transfer-molding equipment, a dies casting machine, and IJ closure press, it 
explains the equipment for injection molding machines on account of 
explanation in the gestalt of this operation. 

[001 9] Drawing 3 is the schematic diagram of the injection molding machine in the 
gestalt of operation of the 1st of this invention. 

[0020] While the mold clamp equipment which 1 1 countered with injection 
equipment, and 12 made counter with this injection equipment 11, and was 
arranged, the making machine frame on which 1 3 supports said injection 
equipment 11 and mold clamp equipment 12, and 14 are supported by this making 
machine frame 13, in drawing, the injection equipment frame which supports 
injection equipment 1 1, the guide with which 81 was arranged in the longitudinal 
direction of this injection equipment frame 1 4, and 43 are metal-mold equipment 
which consists of fixed metal mold 44 and a movable die 45. 

[0021] And it is supported by said injection equipment frame 14 free [ rotation of 
the ball-thread shaft 21 ], and the end of this ball-thread shaft 21 is connected 
with a motor 22. Moreover, said ball-thread shaft 21 and ball-thread nut 23 are 
made to unite ** (**), and this ball-thread nut 23 and injection equipment 1 1 are 
connected through a spring 24 and a bracket 25. Therefore, if said motor 22 is 
driven to the forward direction and hard flow, rotation of a motor 22 will be 
changed into rectilinear motion by the combination 91 of the ball-thread shaft 21 
and the ball-thread nut 23, i.e., **** equipment, and this rectilinear motion will be 
transmitted to a bracket 25. And this bracket 25 is moved in the direction of 
arrow-head A along with said guide 81, and injection equipment 1 1 is made to 
move, 

[0022] Moreover, a heating cylinder 15 is fixed to said bracket 25 towards the 
front (left in drawing), and the injection nozzle 1 6 is arranged by the front end (left 
end in drawing) of this heating cylinder 15. And while a hopper 17 is arranged by 
said heating cylinder 1 5, a screw 26 is arranged in the interior of a heating cylinder 
15 free [ an attitude (it moves to the longitudinal direction in drawing) ], and free 
[ rotation ], and the back end (right end in drawing) of a screw 26 is supported by 
the supporter material 82. 

[0023] The 1st servo motor 83 is attached in this supporter material 82. and the 
rotation generated by driving this 1 st servo motor 83 is transmitted to said screw 
26 through a timing belt 84. 

[0024] Moreover, while being supported by said injection equipment frame 14 free 
[ rotation of the ball-thread shaft 85 ] in parallel with a screw 26, this ball-thread 
shaft 85 and the 2nd servo motor 86 are connected with it through a timing belt 
87. And it is made to screw the front end of said ball-thread shaft 85 with the 
ball-thread nut 74 fixed to the supporter material 82. Therefore, if said 2nd servo 
motor 86 is driven, rotation of this 2nd servo motor 86 will be changed into 
rectilinear motion by the combination 92 of the ball-thread shaft 85 and the ball- 
thread nut 74, i.e., **** equipment, and this rectilinear motion will be transmitted 



to the supporter material 82. 

[0025] Next, actuation of the injection equipment 1 1 of said configuration is 
explained. 

[0026] First, in a measuring process, the 1 st servo motor 83 is driven, a screw 26 
is rotated through a timing belt 84, and this screw 26 is retreated to a position (it 
moves to the method of the right in drawing). At this time, into a heating cylinder 
15, it is heated, melting is carried out, it follows on retreat of a screw 26, and the 
resin supplied from the hopper 1 7 is ** (**) **** to the front of a screw 26. 
[0027] Next, in a injection process, said injection nozzle 16 is forced on the fixed 
metal mold 44, the 2nd servo motor 86 is driven, and the ball-thread shaft 85 is 
rotated through a timing belt 87. Since the supporter material 82 is moved with 
rotation of said ball-thread shaft 85 and said screw 26 is advanced at this time (it 
moves to the left in drawing), the resin collected ahead of the screw 26 is injected 
from the injection nozzle 1 6, and the cavity space 47 formed between the fixed 
metal mold 44 and a movable die 45 is filled up with it. 
[0028] Next, said mold clamp equipment 1 2 is explained. 
[0029] This mold clamp equipment 1 2 is equipped with the movable platen 54 
which countered with the tie rod 53 constructed between the fixed platen 51, the 
toggle support 52. and said fixed platen 51 and toggle support 52, and said fixed 
platen 51, was arranged, and was arranged free [ an attitude ] along with said tie 
rod 53, and the toggle mechanism 56 arranged between this movable platen 54 
and said toggle support 52. And said fixed platen 51 and movable platen 54 are 
made to counter mutually, and said fixed metal mold 44 and movable die 45 are 
attached in them, respectively. 

[0030] By making a crosshead 58 move between the toggle support 52 and the 
movable platen 54 with the servo motor which is not illustrated, said toggle 
mechanism 56 makes said movable platen 54 move along with a tie rod 53, makes 
a movable die 45 attach and detach to the fixed metal mold 44, and performs mold 
closure, a mold clamp, and die opening. 

[0031] Therefore, said toggle mechanism 56 consists of the toggle lever 61 
supported free [ rocking ] to said crosshead 58, the toggle lever 62 supported free 
[ rocking ] to said toggle support 52, and the toggle arm 63 supported free 
[ rocking ] to said movable platen 54, and link connection between said toggle 
levers 61 and toggle levers 62 and of between a toggle lever 62 and the toggle 
arms 63 is carried out, respectively. 

[0032] Moreover, the ball-thread shaft 64 is supported free [ rotation ] to said 
toggle support 52. and said ball-thread shaft 64 and the ball-thread nut 65 fixed 
to said crosshead 58 are made to screw. And in order to rotate said ball-thread 
shaft 64, said servo motor is attached in the side face of said toggle support 52. 
[0033] Therefore, when this servo motor is driven, rotation of a servo motor is 
changed into rectilinear motion by the combination 93 of the ball-thread shaft 64 
and the ball-thread nut 65, i.e., **** equipment, this rectilinear motion is 
transmitted to a crosshead 58, and this crosshead 58 is made to move by the 
direction of arrow-head C. That is, said crosshead 58 is moved forward, (it moves 
to the method of the right in drawing) If it carries out, a toggle mechanism 56 will 
extend, the movable platen 54 will be advanced, mold closure and a mold clamp 



will be performed, and said crosshead 58 will be retreated, (it moves to the left in 
drawing) If it carries out, a toggle mechanism 56 will be crooked, the movable 
platen 54 will be retreated, and die opening will be performed. 
[0034] Ejector equipment 71 is arranged in the tooth back of this movable platen 
54. Moreover, this ejector equipment 71 Said movable die 45 is penetrated, and it 
extends, and is the front end, (right end in drawing) The ejector pin which is made 
to attend the cavity space 47 and which is not illustrated. Back of this ejector pin 
(left in drawing) The arranged ejector rod which is not illustrated, It has the ball- 
thread shaft 72 which is arranged behind this ejector rod and rotated by the servo 
motor which is not illustrated and this ball-thread shaft 72, and the ball-thread 
nut 73 which you are made to screw. 

[0035] Therefore, when said servo motor is driven, rotation of this servo motor is 
changed into rectilinear motion by the combination 94 of the ball-thread shaft 72 
and the ball-thread nut 73, i.e., **** equipment, this rectilinear motion is 
transmitted to said ejector rod, and this ejector rod and an ejector pin are made 
to move by the direction of arrow-head D. 

[0036] Next, the **** equipment for making machines currently used for the 
injection molding machine of said configuration is explained. Here, this 
equipment for making machines may be used in what kind of part of said injection 
molding machine, although it is said screw-thread equipments 91-94. Moreover, 
although this **** equipment for making machines may be roller **** equipment, 
in the gestalt of this operation, the case where the **** equipment for making 
machines is ball-thread equipment is explained on account of explanation. 
[0037] The top view of ball-thread equipment [ in / in drawing 1 / the gestalt of 
operation of the 1 st of this invention ], the sectional side elevation of ball-thread 
equipment [ in / in drawing 4 / the gestalt of operation of the 1 st of this 
invention ], and drawing 5 are drawings of longitudinal section of the ball-thread 
equipment in the gestalt of operation of the 1 st of this invention, and it is A view 
sectional view of drawing 4 . 

[0038] In drawing, 30 is ball-thread equipment as **** equipment for making 
machines, and consists of the ball-thread nut 31 as a nut, and the ball-thread 
shaft 32 as a **** shaft which the spiral thread groove 33 was formed and was 
thrust into said ball-thread nut 31. Here, said ball-thread nut 31 consists of 
cylinder partial 31a and flange part 31b. And to the inside of said cylinder partial 
31a, as shown in drawing 4 , while the ball 38 as many rolling members rolls 
continuously the inside of the ball path as a spiral rolling member path which the 
ball slot 39 as a spiral rolling member passage slot is formed, and is formed of the 
thread groove 33 of the ball-thread shaft 32 which meets this ball slot 39 and this 
ball slot 39, it passes. 

[0039] In addition, the return tube 36 which connects the end and the other end 
of said ball path is attached in said ball-thread nut 31 by the clamp member 35. In 
this case, said return tube 36 is attached in this ball-thread nut 31 so that at 
least a part may be exposed to the front face of said ball-thread nut 31, while 
both ends are connected to said ball slot 39. Thereby, said ball 38 circulates 
through the inside of the infinity circulation path constituted with said ball path 
and the return tube 36. Moreover, said clamp member 35 is attached in flat part 
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31c which carried out flattening of the periphery of cylinder partial 31a of the ball- 
thread nut 31 with a mounting bolt 41. 

[0040] Moreover, around said return tube 36, as shown in drawing, the sealant 37 
was applied and has fixed. Here, this sealant 37 is the matter of the shape of the 
shape of a half-solid in which the viscosity of the putty for silicone resin and 
metals etc. has seal nature and an adhesive property highly, and clay. And said 
sealant 37 is applied so that a boundary part with cylinder partial 31a of said 
return tube 36 and ball^hread nut 31 or flat part 31c may be covered, and it seals 
the clearance between cylinder partial 31a of the perimeter of said return tube 36, 
and the ball-thread nut 31, or flat part 31c, It can control that the lubricant later 
mentioned from this clearance begins to leak by this. 

[0041] in order [ and ] to supply lubricant between the front face of the ball- 
thread shaft 32, and the inside of the ball-thread nut 31 — the interior of said 
ball-thread shaft 32 — a medial-axis line — meeting — as a lubricant supply way 

— main — path 34a-1 is formed, this — main — path 34a-1 extends in the shaft 
orientations of said ball-thread shaft 32, and it is shown in drawing 4 — as — said 

— main — the end of path 34a-1 is connected to auxiliary path 34a-2 as a 
lubricant supply way which extends in radial [ of the ball-thread shaft 32 ]. here - 

— this — auxiliary path 34a-2 are shown in drawing 4 and 5 — as — an end — 
said — main — it connects with path 34a-1 and the other end arrives at the front 
face of the ball-thread shaft 32. The lubricant supplied by this from said edge 
where main path 34a-1 is not illustrated is supplied between the front face of the 
ball-thread shaft 32, and the inside of the ball-thread nut 31. In addition, said 
auxiliary path 34a-2 extended perpendicularly to said medial-axis line, and 
although it is desirable that it is open for free passage on the front face of the 
ball-thread shaft 32 top, you may extend aslant to said medial-axis line. 

[0042] Moreover, even if the ball-thread shaft 32 moves to shaft orientations, as 
for said location of auxiliary path 34a-2 about the shaft orientations of said ball- 
thread shaft 32, it is always desirable that it is within the limits of the ball-thread 
nut 31 . By this, even if the ball-thread shaft 32 moves to shaft orientations, 
lubricant will be supplied between the front face of the ball-thread shaft 32, and 
the inside of the ball-thread nut 31. 

[0043] In addition, the end of a lubricant supply line is connected to the edge at 
which said said ball-thread shaft 32 of main path 34a-1 is not illustrated. A 
lubricant feeder equipped with a lubricant feed pump, a distributing valve, a control 
valve, etc. is connected to the other end of this lubricant supply line. Moreover, as 
for this lubricant feeder, it is desirable that it is that to which it is controlled by 
the control device equipped with an arithmetic element, a storage element, an 
input/output interface, etc., and supply spacing of lubricant, the amount of supply 
in every time, etc. are automatically set according to the situation of the ball- 
thread section of operation. 

[0044] Moreover, as shown in drawing 4 and 5, supply way 34b as a lubricant 
supply way can also be formed in cylinder partial 31a of said ball-thread nut 31. It 
is desirable to form supply way 34b especially, when **** equipment is nut fixed 
ball-thread equipment In this case, the end of said lubricant supply line is 
connected to opening of the outside of cylinder partial 31a in this supply way 34b, 
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lubricant is supplied from this opening, and it is supplied between the front face of 
the ball-thread shaft 32, and the inside of the ball-thread nut 31. In addition, as a 
lubricant supply way, either said main path 34a-1 and auxiliary path 34a-2 or 
supply way 34b may be formed, both may be formed, and both can also be omitted 
further Here, to omit both, it is necessary to supply the lubricant of amount 
sufficient at the time of an overhaul etc. between the front face of the ball-thread 
shaft 32, and the inside of the ball-thread nut 31 at the time of the assembly of 
ball-thread equipment 30. In this case, the viscous high thing of said lubricant is 
desirable. 

[0045] In addition, although the lubricant used in the gestalt of this operation may 
be a viscous low lubricating oil, it is desirable that it is viscous high grease. When 
said lubricant is a viscous low lubricating oil, lubricant is easy to begin to leak 
from each clearance between ball-thread equipment, and it is easy to disperse 
around, but when said lubricant is viscous high grease, lubricant is hard to begin to 
leak and it is hard coming to disperse around. 

[0046] Next, actuation of the **** equipment in the driving gear of said 
configuration is explained. 

[0047] First, if a current is supplied and said motor is driven when connecting with 
the revolving shaft of the motor by which flange part 31b of the ball-thread nut 31 
is not illustrated, the revolving shaft of this motor rotates, it will be transmitted to 
flange part 31b of the ball-thread nut 31 connected to this revolving shaft, and 
said ball-thread nut 31 will be rotated. On the other hand, since the ball-thread 
shaft 32 thrust into said ball-thread nut 31 serves as rotation impossible, if said 
ball-thread nut 31 rotates, said ball-thread shaft 32 will move to shaft 
orientations to the ball-thread nut 31, namely, will advance or retreat ( drawing 1 
and right in 4, or left). In addition, it is determined [ which moves forward / or or ] 
by the sense of ****, and the hand of cut of the ball-thread nut 31 whether to 
carry out retreat. 

[0048] Moreover, if a current is supplied and said motor is driven when the edge 
where the ball-thread shaft 32 is not illustrated is connected to the revolving 
shaft of said motor, the revolving shaft of this motor will rotate and the ball- 
thread shaft 32 connected to this revolving shaft will be rotated. On the other 
hand, since the ball-thread nut 31 with which said ball-thread shaft 32 is screwed 
in serves as rotation impossible, if said ball-thread shaft 32 rotates, said ball- 
thread nut 31 will move to shaft orientations to the ball-thread shaft 32, namely, 
will move forward or retreat. 

[0049] Thereby, in said injection molding machine, the driven member 25 attached 
in said ball-thread shaft 32 or the ball-thread nut 31, for example, a bracket, the 
supporter material 82, a crosshead 58, an ejector rod, etc. move forward or 
retreat. 

[0050] Moreover, supply way 34b formed in cylinder partial 31a of the main path 
34a-1 or the ball-thread nut 31 of the lubricant supply way where lubricant was 
formed in the interior of said ball-thread shaft 32 through the lubricant supply line 
is supplied from the lubricant feeder which is not illustrated. Lubricant passes 
along main path 34a-1 and auxiliary path 34a-2, or supply way 34b of said 
lubricant supply way, and is supplied between the front face of the ball-thread 



shaft 32, and the inside of the ball-thread nut 31. 

[0051] If lubricant is supplied, in the edge of the right and left in drawin g 1 of the 
ball-thread nut 31, it will become easy to flow outside out of between the front 
face of the ball-thread shaft 32, and the insides of the ball-thread nut 31. For this 
reason, in order to prevent the outflow of the lubricant In the edge of said right 
and left, the labyrinth seal member 49 which surrounds the perimeter of the ball- 
thread shaft 32 in the edge of these right and left is arranged. 
[0052] And since the sealant 37 was applied and has fixed around the return tube 
36 as shown in drawing 1 , and 4 and 5, the clearance between cylinder partial 31a 
of the perimeter of said return tube 36 and the ball-thread nut 31 or flat part 31c 
is sealed Thereby, lubricant does not begin to leak from this clearance. 
[0053] Therefore, said driven member can be made to drive smoothly, without not 
wearing out said ball-thread nut 13, the ball-thread shaft 32, and a bail 38, but 
backlash arising, since it spreads round all the parts between the front face of the 
ball-thread shaft 32, and the inside of the ball-thread nut 31 and the lubrication of 
a spiral ball path and the spiral front face of many balls 38 is carried out uniformly. 
Moreover, since lubricant does not adhere to the front face of the ball-thread nut 
31, even if this ball-thread nut 31 rotates, lubricant does not disperse and a 
perimeter is not polluted to lubricant. 

[0054] In addition, although a noise occurs when ball 38 comrades collide in the 
infinity circulation path through which said ball 38 circulates, especially, as 
compared with the ball path inside the ball-thread nut 31, the thickness for a wall 
will be thin, namely, the noise generated in the interior of the return tube 36 of 
closing in will be greatly transmitted to the exterior of ball-thread equipment 30. 
However, in the gestalt of this operation, since the clearance between cylinder 
partial 31a of the perimeter of said return tube 36 and the ball-thread nut 31 or 
flat part 31c which are the part from which a noise tends to leak is sealed by the 
sealant 37, the leakage of said noise decreases and a big noise is not transmitted 
to the exterior of ball-i:hread equipment 30. 

[0055] Thus, in the gestalt of this operation, while a sealant 37 is applied to the 
perimeter of the return tube 36 in the rotating ball-thread nut 31 and fixing, 
lubricant is supplied between the peripheral face of the ball-thread shaft 32, and 
the inner skin of the ball-thread nut 31. 

[0056] Therefore, since the clearance between cylinder partial 31a of the 
perimeter of the return tube 36 and the ball-thread nut 31 or flat part 31c is 
sealed, the leakage of lubricant decreases extremely from the clearance between 
the return tubes 36. Therefore, since there are few ullages of lubricant, without 
wasting the supplied lubricant, it spreads round all the parts between the 
peripheral face of the ball-thread shaft 32, and the inner skin of the ball-thread 
nut 31, and the lubrication of a spiral ball path and the spiral front face of many 
balls 38 is carried out uniformly. Therefore, if actuation of the ball-thread section 
becomes smooth and the ball-thread nut 31 or the ball-thread shaft 32 is rotated, 
the ball-thread nut 31 or the ball-thread shaft 32 will advance or retreat, without 
generating a big noise smoothly. Moreover, the member of the thread groove 33 of 
the ball-thread section, a ball 38, and ball slot 39 grade is not worn out, and 
endurance improves. Furthermore, a lubricating oil is not wasted, but since there 



is little consumption of a lubricating oil, the running cost of a making machine can 
be reduced. 

[0057] Moreover, since lubricant is not flown according to a centrifugal force even 
if said ball-thread nut 31 rotates at high speed, it is not polluted to the lubricant 
to which the perimeter dispersed. When lubricant is fully especially supplied before 
operation of a making machine etc., it is in the condition that between the front 
face of the ball-thread shaft 32 and the insides of the ball-thread nut 31 and the 
interior of the return tube 36 were filled up with lubricant to the limit. If operation 
of an injection molding machine is started and the ball-thread nut 31 is rotated, 
lubricant will begin to leak outside so much and will tend to pollute a perimeter 
with this condition, but in the gestalt of this operation, since the sealant 37 was 
applied to the perimeter of the return tube 36 in the ball-thread nut 31 and it has 
fixed, there is no such thing. Therefore, a surrounding environment is not polluted 
even if said making machine is used in a pure environment like a clean room. 
[0058] Moreover, in the gestalt of this operation, although the case where the 
**** equipment for making machines was ball-thread equipment of a nut rotating 
type was explained, said equipment for making machines may be a roller 
**** unit whose rolling member is a roller. 

[0059] Next, the gestalt of operation of the 2nd of this invention is explained. In 
addition, explanation is omitted about the thing of the same structure as the 
gestalt of said 1st operation, and the same actuation. 

[0060] The top view of ball-thread equipment [ in / in drawing 6 / the gestalt of 
operation of the 2nd pf this invention ], the sectional side elevation of ball-thread 
equipment [ in / in drawing 7 / the gestalt of operation of the 2nd of this 
invention ], and drawing 8 are drawings of longitudinal section of the ball-thread 
equipment in the gestalt of operation of the 2nd of this invention, and it is B view 
sectional view of drawing 7 . 

[0061] In the gestalt of this operation, it has applied and fixed so that a sealant 37 
may cover the return tube 36 whole at least. In this case, as shown in drawing 6 - 
8, it is desirable to cover not only the return tube 36 but flat part 31c of the 
clamp member 35 and the ball-thread nut 31 by the sealant 37. In addition, the 
external surface of a sealant 37 forms the cylinder side face of cylinder partial 
31a of the ball-thread nut 31, and the same curved surface, namely, as shown in 
drawing 8 , in a cross-section configuration, it is desirable [ the external surface 
of a sealant 37, and the cylinder side face of cylinder partial 31a of the ball-thread 
nut 31 ] to constitute a periphery in one. In addition, about other configurations 
and actuation, since it is the same as that of the gestalt of said 1 st operation, 
explanation is omitted. Thus, in the gestalt of this operation, a sealant 37 is 
applied and fixes so that the return tube 36 whole may be covered at least in the 
rotating ball-thread nut 31. 

[0062] Therefore, since the clearance between cylinder partial 31a of the 
perimeter of the return tube 36 and the ball-thread nut 31 or flat part 31c and its 
circumference are sealed in the range larger than the gestalt of said 1 st operation, 
the seal nature of lubricant will become higher. Therefore, without wasting the 
supplied lubricant, it spreads round all the parts between the peripheral face of 
the ball-thread shaft 32, and the inner skin of the ball-thread nut 31, and the 



lubrication of a spiral ball path and the spiral front face of many balls 38 is carried 
out uniformly. Moreover, the member of the thread groove 33 of the ball-thread 
section, a ball 38, and ball slot 39 grade is not worn out, and endurance improves. 
Furthermore, a lubricating oil is not wasted, but since there is very little 
consumption of a lubricating oil, the running cost of a making machine can be 
reduced sharply. 

[0063] Furthermore, even if said ball-thread nut 31 rotates at high speed, 
possibility that lubricant will be flown according to a centrifugal force becomes 
very low, and possibility of being polluted to the lubricant to which the perimeter 
dispersed also becomes very low. 

[0064] Moreover, since the sealant 37 was applied and has fixed so that the range 
larger than the gestalt of said 1 st operation may be covered, the noise which ball- 
thread equipment 30 generates insulates more effectively by said sealant 37. 
Therefore, possibility that the environment of a location where a making machine 
is arranged will get worse with the noise becomes lower. 

[0065] In addition, in the gestalt of said operation, although the injection molding 
machine of the horizontal mold which a movable platen moves to a longitudinal 
direction (horizontal) was explained, a movable platen can apply the **** 
equipment for making machines of this invention also to the injection molding 
machine of a longitudinal setting type which moves to a lengthwise direction 
(perpendicular direction). Moreover, the **** equipment for making machines of 
this invention is applicable also to making machines, such as a dies casting 
machine and IJ closure press, besides an injection molding machine. Furthermore, 
in the gestalt of said operation, although the case where the **** equipment for 
making machines was ball-thread equipment was explained, said **** equipment 
for making machines may be roller **** equipment. 

[0066] Moreover, this invention is not limited to the gestalt of said operation, and 
it is possible to make it deform variously based on the meaning of this invention, 
and it does not eliminate them from the range of this invention. 
[0067] 

[Effect of the Invention] As explained to the detail above, according to this 
invention, it sets to the **** equipment for making machines. A **** shaft 
equipped with the thread groove formed in the front face, and a nut equipped with 
the rolling member passage slot which meets said thread groove formed in the 
inside, While both ends are connected with the rolling member rolling on the inside 
of the rolling member path formed of said thread groove and a rolling member 
passage slot in said rolling member passage slot It is attached in this nut so that 
at least a part may be exposed to the front face of said nut, and it has a wrap 
sealant for a part of boundary [ at least ] of the return tube with which said rolling 
member rolls the interior, this return tube, and the front face of said nut. 
[0068] In this case, since the clearance between the perimeter of a return tube 
and the front face of a nut is sealed by the sealant, the leakage of lubricant 
decreases from the clearance between return tubes. Therefore, there is little 
waste of the supplied lubricant, and it spreads round all the parts between the 
peripheral face of a **** shaft, and the inner skin of a nut, and the lubrication of 
the front face of a rolling member path and many rolling members is carried out 



uniformly. Therefore, if actuation of the ball-thread section becomes smooth and 
a **** shaft or a nut is rotated, a **** shaft or a nut will move forward or 
retreat, without generating a big noise smoothly. Moreover, members, such as a 
rolling member path and a rolling member, are not worn out, and endurance 
improves. Furthermore, a lubricating oil is not wasted, but since there is little 
consumption of a lubricating oil, the running cost of a making machine can be 
reduced. 

[0069] Furthermore, since the noise which the **** equipment for making 
machines generates insulates by the sealant, it is not outside audible. Therefore, 
the environment of a location where a making machine is arranged does not get 
worse with the noise. 

[0070] Furthermore, since lubricant is not flown according to a centrifugal force 
even if said screw-lhread shaft or nut rotates at high speed, it is not polluted to 
the lubricant to which the perimeter dispersed. Therefore, a surrounding 
environment is not polluted even if said making machine is used in a pure 
environment like a clean room. 

[0071] Furthermore, in other **** equipments for making machines, said nut is 
equipped with a flat part, said return tube is attached in said flat part by the 
clamp member, and said seal member is a wrap about said flat part, a return tube, 
and a clamp member 

[0072] In this case, since the clearance between the perimeter of a return tube 
and the flat part of a nut and its circumference are sealed in the large range, the 
seal nature of lubricant will become higher. Therefore, even if a nut rotates at high 
speed, possibility that lubricant will be flown according to a centrifugal force 
becomes lower, and possibility of being polluted to the lubricant to which the 
perimeter dispersed also becomes lower. 

[0073] Moreover, since the sealant was applied and has fixed so that the large 
range may be covered, the noise which the **** equipment for making machines 
generates insulates more effectively by said sealant. Therefore, possibility that 
the environment of a location where a making machine is arranged will get worse 
with the noise becomes lower. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the ball-thread equipment in the gestalt of 
operation of the 1 st of this invention. 

[Drawin g 2] It is the top view of conventional screw-thread equipment. 
[Drawing 3] It is the schematic diagram of the injection molding machine in the 
gestalt of operation of the 1st of this invention. 

[Drawing 4] It is the sectional side elevation of the ball-thread equipment in the 
gestalt of operation of the 1 st of this invention. 

[Drawing 5] It is drawing of longitudinal section of the ball-thread equipment in the 
gestalt of operation of the 1 st of this invention, and is A view sectional view of 
drawing 4 . 

[Drawing 6] It is the top view of the ballH:hread equipment in the gestalt of 
operation of the 2nd of this invention. 

[Drawing 7] It is the sectional side elevation of the ball-thread equipment in the 
gestalt of operation of the 2nd of this invention. 

[Drawing 8] It is drawing of longitudinal section of the ball-thread equipment in the 
gestalt of operation of the 2nd of this invention, and is B view sectional view of 
drawing 7 . 

[Description of Notations] 

30 Ball-Thread Equipment 

31 Ball-Thread Nut 
31c Flat part 

32 Ball-Thread Shaft 

33 Thread Groove 
34a-1 The main path 
34a-2 Auxiliary path 
34b Supply way 

35 Clamp Member 

36 Return Tube 

37 Sealant 

38 Ball 

39 Ball Slot 
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Clfts 2*^*fc^rDj{ci^ttLTt>. jfflmSJ^. '-J?-;i/feC 
W3 2coaffifc5j<-;l/faC-^-y h 3 1 OrtStOP^JcW 

[0 0 4 3] :*^3. H9IH±®iS3 4 a - 1 <0H3IB>i<-;^ 

[0 0 4 4] $/-c. 04atf Sfca^^n^idfc. 1913 
v h 3 1 ©P3t§igP^3 1 a{criamS'J^iS&8S 
i:bTom«&!S3 4 b^J^fiJc-rSJlttT-t^o #fc. 

KmSS3 4 bfCfelt5Riifg|5^3 1 a<0^1.ffl!l<0W 

?®msij*^«^)ii&? n. uw 3 2 <omm t 

LT. B5fE±agS3 4 a - 1 Rt/ffiffijJiSS 3 4 
a- 2. Xt±. «1^SS3 4 b<OI/^-fn*>-73fctt^Jgfi2 

3!ri:fe*iiS-rsc:i:feT-frSo ccT. m:&ti.'^V)8-r 
S*&tctt, .i5-;i'faUSfi3 oofflit^. so 



So HOfBjSJt^JtiltettOigit/^feOT'feSCfc 
[0 0 4 5] ^fe. 2ti:|IS60}g.«fi:i3V^T^$ffl?nsiffl 

[0 0 4 6] ^^fC. H0tB^^OlB»lS«te:fett-5fei:S 

[0 0 4 7] *-r> h 3 1 (D^^VS^gP 

^3 1 b^^B^^n^l/^^r-^CDlHlfEWtCM^^nTI/^ 

Sifr&s «SS*«*&LTButB^r-^^|g«|-r-5i:, K^- 

-iS'oiiiefft&^iirteL, ^iHii^tc^i^^rnfc:j5-;vfe 

C-^ y h 3 1 cD:77Vi?gi?^3 1 b(cea?4a> t5IB'-^-^ 
-;l/fei:-^--y h 3 1 A^[Hie^-<ire.n§o —7?. ftultB'-P— 
h 3 1 {c*gA^nfc#-;l'feC$fi3 2«. Is] 

m^mta-ox^^^or^ H5f3J}^-;^fel:•:^y h 3 i *^ 

(elte-r t . mti^-—)l^^ C*S 3 2 (± U":*- h 

il (0 lSt>*4^c:fe^^s:&?^(RIX^i&73I^) "T-So * 

[0 0 4 8] jH-;l/«aCI43 2<D0^$n^V^^ 

miSLTMIB^-if^iBift-rsi:. K^-tJ^OlHrtilili*^ 
iHl^U K|5IlSffifcSit^nfc53^-;Vfei:M3 2*^0K 
5-&6nSo MfBJp-;l/^aC$ifi3 2*^ligA$nT 
h 3 1 IiJlK^figi:*oTl/^«0 
T\ Baf35}?-;VfeU»|ll3 2A^lHl«5-r5i:. H<}|B'1<-;l'fe 
C-f <y h 3 1 «^i^-;l'fei:M3 2 {c^-fLTWtT^iSjfci^lS 

[0 0 4 9] ctitcx*). mtmitimmmic^^^x. m 

tBjK-;i/feCffl3 2Xtt.-}<-;^^al::^•y h 3 uc5J'?# 

[0 0 5 0] 0^5n^v^rs?tS"j«i&^«*^e.. 
rsmgij^^&gi^^/i-LT. mmit>mtE^^-)i^^ cm 3 
2<Drtgi5icjg^jnrcigmaimiii&^<o±iiiiS3 4 a- 

1 . xa^ '■}?-;i/fei:-^-y h 3 1 <opimUi^3 1 a 
^?nfc««&K3 4 btcm^^ni-o ifflmsij«> MBra 
^tifj^tif&ESoiiii^ 3 4 a - 1 Rzfmmm^ 34a- 

2. «iS&K3 4 b^iioT. :J?-;l'feU.fa3 2<D 

a®fc=J?-;i'fei:-:?-'y F 3 1 (Drt®i:orafcttSs&^n 

So 

[005 1] ifflmgijjb^^l&^nsi:, 4<-;UfeC:>--y h 
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3 2(J5gSi:'-}-'— h 3 l <D f^M t (DM fJ'^s 

[00 52] ^LT^ ';^->'^a.-:/3 6<?)jgHfe 

3 6<3D^Hi:>i<— h 3 l cDPStSgP:^- 3 1 aX 
t±¥tiSP3 1 c i;OF^O^F5*^l5i*?nTV^^o cin^c 

[0 0 5 3] "tnTcrb. ;l/taCfS3 2^0gai:#- 
;^fel:•:^■y h 3 1 OrtffifccDF^W-r^TOgP^i-fcfT^Sfi 

3. .i?-;i/fcUli!i3 2Rtf^-;l/3 8*^*«^^•r, A^ft 

h3 1 A^leHSbTt. rffl»?[!l*^i)(-r«c:i:*^^<^ ^ 
H*^i^^tS'J^i: J; -3 T r§S3i ^ n ^ c t t/ 
[00 5 4] Ht!ied?-;i/3 sA^tiiS-r^MitiiK 

— >'^3.— :^3 6 0rtg|5fi:fc(,^Tfi 

^■r s y -r XA^^i^-^vfe u^B 3 0 (on^K^^ < fiji 

y-('X*^jm^l/^SPt«-T*35«Mf3V^'-V^i— ^3 6 
cD^Ht5J<-;l'feC-^>v h 3 1 ORiiSgP^J-3 1 aXt±¥ 

[0 0 5 5] XKDiioK. ^HfiSOJ^HJCfel/^Tli. IS 

te-r«:3?— -'I'feU-ty h 3 1 [cjsitSU^— y^a— 
3 6<D^afi:->— ;VM3 7A^M^^nTll«^n5i:i: 
ffl?tSiJ:^)^'i<--'l'feCW3 2 0i1-^ffii:#— 

So 

[0 0 5 6] ^ofcfe. 'j^f->'^a-:/3 eo^a^i 
jl^-yl/feU-t-y h 3 1 ©RftJgP«'3 1 aXt4¥t§SP3 1 

jf^Jjb^iaS^nftc, :J<— ;l/fei:M3 2<Dnjgl®i:>-}^- 
St). i«fiS«o#-;i/ai^Rtf^»<05}?-;i/3 8<r)SfS 
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Wlft^j^'&Jb^tCftt). y h 3 1 XttsK— ^l/fe 

Cfft3 2jb^iHlte^-&e.nst. .l-*-;l/feU:>-'>' h 3 IX 
t±d<-;l/taCia3 2t±s sb^-o. ;*:?*yi'X 

tai:gi5ofciC}«3 3, #-;l/3 8. 5j<-;l/?|}3 9^oeiJ 
[0 0 5 7] Sfc. H(ltBjJ?-;i'tei:-^-y h 3 i il^ismt* 
m^mf^vtcm^. 5J^-;^feu«l3 2(oa®fc'i^-;i'fe 

h3 l<Drt®t<DF^-^U:Jf — V^o.— :^3 6CD[^ 

#-;i/fei;:f->;' h3 ifcfefrtsu^f— ::^^3.-:/3 6 0 
20 SHtc->-;l'**3 7A<^^5nTB<t?nTI,''«©1?x 

[0 0 5 8] sfc> :^^<oj^mic^^^xii. m^iskm 

*^P— ^T'fe-Sa— hT*fe-pTt J;V>o 
[0 0 5 9] 2f5:%^©m2O||SS<0}^^{COI/>T 

[0060] 06 lt:^mm<om 2 (^USSOJg^fCfett 5 

[006 1] *SISte€>Jg^»£:fev^Ttt. ->'-;W3 7*< 

$nT@«^tlT(/>-5o CCO^. 06~8tC^^tlS 
.tatc, V^:!.— :7 3 6ft'ttT'*<, 

40 U3 5RCf5}<-;l'feC:^>y h 3 1 0¥SeP3 1 ct->— 
;V'»3 7T'St>n-Siii;*^M$Li/^o ^fe. ->-;l'«3 
7<Dnat±. ^-J^-^VfeC-t-y h 3 1 OP3fiJgl5^3 1 aO 

i:.i?-;i/fei:;-^-y h 3 1 ORf§igP5^3 i acopafSMffii: 



(7) 



#FjI|2 00 3-2 2 2 2 



11 

[0 0 6 2] ^<DfcJ6. ^}^—l/=^-=L—-:f3Q(Dmmt 
h 3 1 ORjSigP^^- 3 1 aXt±¥tiia5 3 1 

c fc<DHcDiais&i;^<o®ja*v mUBS i onssojg^ 

nft®fiSij*^jaR* n-rtc. ci4 3 2 

;^^au•:^<y h 3 i <o^mmh<K>fs<o-r^x<o^ii^ 

tai;?t3 3. Jp-ybS 8. Jp-;1/Ji3 9f|OBf!***^^« 

CO 0 6 3] -tE^ic flijia^P— ;U'*au-t^-;' h 3 1 a^mm 
mmibx{s.<rjiK). mm'^mni^rcmmmicj;i-:>xm 

CO 0 6 4] Sfc. HtlfE^ 1 cOil«S<7?}gSI<t K> feJEi/^IB 20 

i>©T% v-j<-;v^au^^3 0(75fe^-r5y-YX*^ wie 

rob. figJgtS©B2^^n««F/TO»i^55)«^lci^T^ 
[0 0 6 5] WfEII«60Jg®(CfeV^T«. WRi:/ 

[0 0 6 6] $fcs *58R§«B>}t3IISill<D}^Sg»cPI^?n 
[006 7] 

mmt i: 1 1. fc . '>^3: < t «, -apjb^tOie:^ h 
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[0 0 6 8] CKDJS-^. V ^—zy'^3.--:/<Dmmti-y 

[0069] * c, fc, csBo^^-r s y 

[0 0 7 0] ^£^lc. t3iafeCWX«-^--y h)!)<SiST-|Hl 

\^^<Dx. mmti^mLLrcmmMicx-DXTt^^tEtixv^ 
[0 0 7 1] S^c^|fi(^)^m^ffifel^^B{c^3^,^T^4. W 

[0 0 7 2] c<om^. v^—y^a.—yommti-y 

\.^X^mttiX^^^(OX\ }S?tMOi^-;H4*^<t 0 iiSt^ 

fecDi:*§o LfcJb^oT. ■r'yht>mmxm^i.xi>s 

[0073] $ fc. jEl/^iiSH^&ad J: d ->-}mi)m 
[0®©fB**iJJW] 

[0 1 ] *fiB^o^ 1 o^©Jg^»cfettSjK-;l/^aC 

[02] tj£3l5<Ofei:^fiO¥®0T-fe«o 

[03] :i^^m(omi<o^n^Bmicisif^Mtii0it.mm 
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SBOffl!l»T®0'Pfe^o 3 1 c 

[0 5.] :^mm<0^ 1 ©|ISSOjgte{c^3ttS5}?-;l/feC 3 2 

C0 6 ] :$i^m<om 2 OUSSOJgffitCfelt Sj}?— ^I'fe C 3 4 a - l 

^«<D¥aD0T*a&«c, 3 4a-2 ^WlM^ 

m 7 ] 2|s:^B^<D^ 2 ©HSfSOJ^SIfc fet:^ Sd?-;P^a C 3 4b «^&iiS 

^«©M»fffi0Tfe«o 3 5 ^^>:/gp^^ 

[08] 2(5:^B^Ol|2<D||]SgcD}KSii:J3tt5d?— 3 6 U:Sf— 

^S<O*K»iffi0T*3& •? 0 7 (D B $^?i»f®01?fe So 3 7 
[?^^«0^B^] 10 3 8 

3 0 3 9 ^^—)vm 
3 1 /i^-yl/^aU-^-;/ h 
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[08] 
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